Proliferative activity in the frog brain: a PCNA-immunohistochemistry analysis.
By means proliferating cell nuclear antigen (PCNA) immunohistochemistry, we have provided a detailed neuroanatomical mapping of proliferative activity during development and adulthood in the frog (Rana esculenta) brain. Western blot analysis confirmed the presence of this protein in brain extracts from adults and tadpoles. Proliferative activity was observed in the ventricular and subventricular zones throughout the brain. The present study provides details as to which of the morphologically distinguishable brain region(s) has a long-lasting proliferative activity and in which region this activity undergoes a progressive decrease during development. In the subventricular zones of the third ventricle, PCNA-labeled cells were particularly abundant in the magnocellular preoptic nucleus and the ventromedial thalamic nucleus. It was observed that proliferation zones are present practically in all major subdivisions of the forebrain, midbrain and hindbrain, including the cerebellum in which PCNA-labeled cells were located in the outer granular layer and the inner molecular layer. The habenulae, epiphysis and isthmic nuclei never showed the presence of PCNA-immunoreactive nuclei. The widespread proliferative activity implies that the frog brain has a great potential for neurogenesis/gliogenesis not only during larval development but also in the adulthood.